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Checkpoint Task: Magnetism
Instructions and answers for teachers
These instructions cover the student activity section which can be found on page 3. This Checkpoint Task should be used in conjunction with the KS3–KS4 Physics A Transition Guide: Magnetism, which supports OCR GCSE (9-1) Gateway Science Physics A.

When distributing the activity section to the students either as a printed copy or as a Word file you will need to remove the teacher instructions section.
Overview
Each of the three tasks features a question which relates to a concept within magnetism/ electromagnetism that will become an important underlying principle upon which many details are built at KS4. The emphasis is provoking learners to anticipate some of the ideas themselves. Discovering something before they are told it can be a good way for learners both to feel invested in and to remember the information they will need to understand at GCSE level.
 
In each case there are some obvious answers to the questions, but it is the explanations and reasoning that are most important. Learners should be encouraged to think these questions through for themselves as much as possible before seeking assistance, perhaps including group discussion. The important thing, even if the answers are already known, is to demonstrate a good grasp of the idea and the paths of reasoning that can lead from the most basic information to the higher level emergent properties. There will be times later in the course where this connection between the basic principles and the more complicated higher level ideas can be hard to maintain. It is important that learners develop the habit of occasionally ‘retracing their steps’ and making sure that things still check out against basic principles.

Model answers:
Task 1: Differences between electromagnetism and gravity
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Task 2: Using magnetic fields and electrical currents
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Extension task
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Checkpoint Task: Magnetism
Introduction 
Electromagnetism is one of the four fundamental forces of physics. The others are gravity, which we are all familiar with, and the strong and weak nuclear forces, which are extremely important but whose effects are confined to very tiny distances, mostly affecting only the activity inside the nucleus. Like gravity, electromagnetism can attract, but unlike gravity, it can also repel. It is particularly interesting that electromagnetism involves two forms of attraction and repulsion which, while they can appear to be separate, are really aspects of the same force. In fact, the relationship between electricity and magnetism is very important, and the vast majority of our electrical and electronic technology would not work without it. At KS4, you will learn about the relationships between electricity, magnetism and motion, and how they can be exploited and studied to produce a range of interesting, useful and sometimes apparently mysterious effects.
 
In each of these tasks, you will be asked to think about electromagnetism in different ways. You may be able to answer all the questions using information you already know, or can find easily, and a bit of logic. The important thing is to show that you understand why the correct answers are the correct answers. More original ideas are always better, as long as they still make sense.
Task 1: Differences between electromagnetism and gravity
Three people are having an argument.
· Person A says that the force of electromagnetism is massively stronger than gravity.
· Person B says gravity is much stronger.
· Person C says they’re similar strength and there’s no easy way to tell which is stronger.

Can you think of a way of testing or experimenting to see who is right, or of something you know of in everyday life that suggests or demonstrates the answer?
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Task 2: Using magnetic fields and electrical currents
Moving an electrical charge produces a magnetic field. Moving a magnet near an electrical conductor produces an electric current. How many devices can you think of that use either or preferably both of these principles? For each example, explain how it uses the relevant principle in as much detail as possible.
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Extension task: Magnetic fields shapes
All charged particles produce and experience an electrical force. When you pass an electric current through a wire, you are moving lots of tiny charged particles down the wire. When a charge moves, it produces a magnetic force as well as an electrical one. In the case of a current moving down a straight wire, this field is circular, with the field lines going around the wire. In the case of a bar magnet, the pattern is quite different, with the field lines mostly going in one direction along the length of the magnet, and converging at the north and south poles. Can you think of a way to take a current-carrying wire and produce a magnetic field that looks like that of a bar magnet? Try thinking about what shape the field would be if the wire wasn’t straight; if all the charges weren’t moving in a straight line. 
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A magnet to pick a paper clip up from the desk, so the magnet is overcoming the force of gravity – therefore magnetism is stronger than gravity.


Magnets can pick up objects - this idea is so simple that some learners may think it is too simple and specialist equipment or specific measurements are needed. However, the fact that small magnets can generate sufficient force to overcome the gravitational force of an entire planet should provide learners of some idea of the difference in scales of the two forces. 





Microphones work by converting vibrations in the air into an electrical signal. A magnet has a coil of wire wrapped round it. The wire is attached to a thin piece of material. When the sound waves hit the material, it moves the coil back and forward around the magnet. This makes a current in the coil making an electrical signal.


There are many possible answers to this question, and originality should be encouraged. It is the explanations that are most important. If a learner chooses to describe a loudspeaker, for instance, it would be good not only to explain the specifics of the speaker mechanism but also trace the entire path from a sound being picked up by a microphone through its transmission as a changing electrical signal to its eventual reconversion into sound waves through the action of the speaker.
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A magnetic field like a bar magnet can be made by wrapping a wire around a solid piece of iron and running a current through it..


This is a much harder idea to come up with from scratch; many learners will not have the spatial reasoning ability to perform the task without help. Particular care should be taken to make sure that the learner has understood how the spatial relationship between electrical and magnetic forces works on a basic level before moving on to the next level of analysis and investigation. The introduction of diagrams involving the standard dot and cross symbols for current moving towards and away from the viewer may be useful at this point. 


Learners can be encouraged to think about the connections between this idea and the Earth’s magnetic field.
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